Since the second half of the 20th century, the life sciences have become one of the dominant explanatory models for almost every aspect of human life. Hand in hand with biomedical developments and technologies, the life sciences are constantly shaping and reshaping human lives and changing human biographies in manifold ways. The orientation towards life sciences and biomedicine from the very beginning to the end of human life is driven by the utopian notion that all forms of contingency could be technologically and medically controlled. This paper addresses the interrelatedness of life sciences and human biographies in a field where contingency and risk become essential and existential parts of lived experience: post-traumatic stress disorder (PTSD). On the one hand, this diagnostic entity is related to (neuro-)biological underpinnings of (a lack of) psychic resilience as well as to those of contemporary pharmacotherapy. On the other hand, PTSD is also understood as based on a traumatic life event, which can be accessed through and addressed by talk therapy, particularly narrative exposure therapy (NET). We argue that a novel focus on concepts of narrativity will generate pathways for an interdisciplinary understanding of PTSD by linking biological underpinnings from neurobiological findings, to brain metabolism and pharmacotherapy via the interface of psychotherapy and the specific role of narratives to the lived experience of patients and vice versa. The goal of our study is to demonstrate why therapies such as psychotherapy or pharmacotherapy are successful in controlling the disease burden of PTSD to some extent, but the restitutio ad integrum, the reestablishing of the bodily and psychic integrity remains out of reach for most PTSD patients. As a test case, we discuss the complementary methods of Traditional Chinese Medicine (TCM) and the established procedures of talk therapy (NET) to show how a methodological focus on narratives enhanced by notions of narrativity from the humanities grants access to therapeutically meaningful, enriched notions of PTSD. We focus on TCM because trauma therapy has long since become an intrinsic part of this complementary medical concept which are more widely accessible and accepted than other complementary medical practices, such as Ayurveda or homeopathy. Looking at the individual that suffers from a traumatic life event and also acknowledging the contemporary concepts of resilience, transdisciplinary concepts become particularly relevant for the medical treatment of and social reintegration of patients such as war veterans. We emphasize the necessity of a new dialogue between the life sciences and the humanities by introducing the concepts of corporeality, capability and temporality as boundary objects crucial for both the biomedical explanation, the narrative understanding and the lived experience of trauma.
say little about the physicality of illness, let alone about diagnosis, treatment, and prognosis. It is at this point that a new transdisciplinary vision of lived experience creating a nexus between the humanities and the life sciences is needed. Through the field of life writing research, the humanities provide important insights into the way in which existential experiences are turned into narratives. Emotions of extreme happiness, of deep sorrow, guilt, fate, fight, dying and death are interpretative tools when it comes to the analysis of narratives. Not surprisingly, we often find cross-references to older, more philosophically inspired medical interpretations of human behavior like those of Karl Jaspers. However, the biological underpinnings of human behavior, be it the hormonal regulatory system, the neurological and neurobiological individuality or genetic variability (e.g., if it comes to concepts of resilience) has not been sufficiently integrated into humanities research. In the following, we will discuss pathways of a new dialogue between the life sciences, biomedicine and the humanities, using PTSD as a case in point.
The Dialogue between Life Sciences and Life Writing: PTSD as a Case Point
Frequently, the lived experience of a given crisis constitutes a starting point for processes that may have pathological value (anxiety), but which may also be a physiologically protective response (reactive depressive episodes). If the experience of crisis is highly challenging and professional help is not accessible, or if the latter is not successful, posttraumatic disorders may develop. In the field of life writing, trauma narratives have been among the most frequent genres to occur; these are narratives written, for instance, by the survivors of massacres, of natural catastrophes, or of human rights violations [8] . However, the humanities scholar will look in these narratives for signs and symptoms of the author's identity, as it is shaped, or rather, as it has been re-shaped by the experience of trauma. What happens, however, if the same text is interpreted by a humanities scholar and a practitioner from the medical field deeply rooted in the life sciences? It is this joint reading which we want to call for in this paper. The reflexive medical practitioner would "diagnose" in this text not the question of identity (the identity of a traumatized individual), but the physical and psychological effects of PTSD. First, he would distinguish between different kinds of responses to stress. Short-term anxiety is known as acute stress response. Anxiety persisting for longer times (more than one month) can develop into PTSD. This syndrome, which has been known as a medical phenomenon since World War I, was first labeled PTSD in the 1970s with regard to veterans of the Vietnam War. However, PTSD is not solely related to war, but also can occur after other severe traumata, include threat to death after criminal violence (sexual abuse, kidnapping), natural catastrophes (earthquakes), etc. Typical symptoms of PTSD are characterized by repeatedly experiencing the initial trauma by flashbacks, nightmares, and arousal (sleep disturbance, anger, hypervigilance). Frequently, PTSD leads to considerable impairments in the social life of patients. Liminal experiences such as PTSD are the object of several academic disciplines, including medicine, biology, psychology, literature, sociology, etc. (Figure 1 , Table 1 ). However, genuine interdisciplinary collaborations aimed at combatting post-traumatic phenomena are in their beginnings, although there is a tremendous demand by persons affected as well as an enormous scientific innovation potential. To fully unfold interdisciplinary approaches, we need to first identify the linkages between the disciplines involved, and locate the precise points of intersection where the methodology of one discipline ends and is in need of being connected to the methodology of another. In exploring the continuum between PTSD in life writing and life sciences by means of life writing research, talk therapy, and traditional Chinese medicine (TCM), we will exemplify how PTSD can be understood as a boundary object in diverse methodological ontologies.
Most therapeutic approaches to PTSD have stressed talk therapy together with psychopharmacotherapy to enable the PTSD patient to deal with the most prevalent symptoms of PTSD: the loss of narrative coherence and the temporality of life, the reliving of the trauma, as if it was part of the present. The therapy hence aims at helping the patient regain narrative coherence and to create a "plausible" narrative of the traumatic event [9] , also in order to regain the temporal Fiction as coping  not accessible  not accessible  not accessible  accessible   Diaries, blogs  not accessible  not accessible  not accessible  accessible   Autobiography, biography  not accessible  partly accessible  partly accessible  accessible   Individual corporeality, capabilities  and temporalites  not accessible  partly accessible  partly accessible  partly accessible   Therapeutic narratives to access  corporealities, capabilities and  temporalities   not accessible  accessible  accessible  partly accessible   Therapeutic case reports  partly accessible  accessible  accessible  partly accessible   Patient history in diagnostic findings  partly accessible  accessible  accessible  partly accessible   Patient history in laboratory findings  accessible  accessible  partly accessible  not accessible   Projection of patient prognosis  partly accessible  accessible  partly accessible  not accessible However, genuine interdisciplinary collaborations aimed at combatting post-traumatic phenomena are in their beginnings, although there is a tremendous demand by persons affected as well as an enormous scientific innovation potential. To fully unfold interdisciplinary approaches, we need to first identify the linkages between the disciplines involved, and locate the precise points of intersection where the methodology of one discipline ends and is in need of being connected to the methodology of another. In exploring the continuum between PTSD in life writing and life sciences by means of life writing research, talk therapy, and traditional Chinese medicine (TCM), we will exemplify how PTSD can be understood as a boundary object in diverse methodological ontologies.
Most therapeutic approaches to PTSD have stressed talk therapy together with psychopharmacotherapy to enable the PTSD patient to deal with the most prevalent symptoms of PTSD: the loss of narrative coherence and the temporality of life, the reliving of the trauma, as if it was part of the present. The therapy hence aims at helping the patient regain narrative coherence and to create a "plausible" narrative of the traumatic event [9] , also in order to regain the temporal structure of daily life as an indispensable precondition for anchoring coping processes. In this process, the traumatic event can be transferred into the intentional memory and can thus be inserted into the patient's self-narrative [9] , from where it is accessible to further treatment and coping. The narrative through which the event is being reconstructed does not have to be "real" in its retelling of the actual occurrence; it only needs to construct a plausible "reality" in order to support autobiographical sense-making [9] .
In the framework of talk therapy, supporting pharmacotherapy is now-after a period of methodological reluctance-playing an increasingly significant role, especially in the mastering of an acute aggravation of the disease. We propose that beyond established psychopharmacological regimens, the availability of effective medication for PTSD in TCM, pharmacotherapy together with complementary and alternative medicine may be used for the transgression of methodological orthodoxy in understanding and treating PTSD as a multifaceted boundary object in itself.
Significantly, in the overwhelming majority of accounts dealing with PTSD in life writing (autobiography, biographies, diaries) or in fiction and popular culture, there is little mention of methods other than talk therapy. Thus, there is a curious disconnect between narratives on the one hand and the availability of treatment methods through psychotropic pharmaceuticals on the other hand, nor is there an awareness, in these narratives, of alternative and complementary medicine such as TCM. As the above-mentioned chart indicates, searching for a nexus may be fruitful for both sides. So far, the field of life writing as it encompasses approaches from literature, linguistics, cultural studies, ethics, and philosophy, has focused on the idea of "crises of identity" in different narratives. We argue that, specifically in therapeutic contexts, we need to broaden our notion of narratives. Traditionally, narratives are connected to forms of fiction. However, diaries, blogs, autobiographic (unpublished) documents, biographical elements and even the body of the patient, the individual capabilities and challenges and accounts on subjective temporalities-such as the inconsistency of time in PTSD patients with so called flash-backs as contemporary lived experience-need to be understood as narratives in themselves. Especially, science and technologies studies showed during the last decades that therapeutic conversations and professional documentation down to laboratory sheets also can be analyzed as specific forms of narratives. Hence, the concept of trauma has been investigated in a number of different ways, yet humanities approaches have risked using this concept in its metaphorical sense only, disregarding the heterogeneity of the concept of trauma which in effect ranges from physiologically "normal" response to highly disabling psychiatric disease. In order to come to grips with this heterogeneity, we will take a closer look at therapeutic strategies-including TCM-and at approaches from the field of life writing and narrative theory.
The Psychotherapeutic Dimension of PTSD
Since 1980, when the American Psychiatric Association (APA) added posttraumatic stress disorder (PTSD) to the third edition of its Diagnostic and Statistical Manual of Mental Disorders (DSM-III), basic research and clinical practice have developed remarkably. Hand in hand with new explanatory models and the detection of pathogenic mechanisms and the behavioral and neurological underpinnings of PTSD, a number of different therapeutic strategies have evolved. From the beginning, the appreciation of the psychotherapeutic dimension of PTSD stimulated the search for effective and evidence-based interventions in order to provide treatment for those who were suffering from PTSD and/or trauma-related psychological problems.
As a result, a number of different psychotherapeutic interventions have been established [11, 12] . What, at first sight, looks like therapeutic heterogeneity and a lack of evidence is much more likely an outcome of the need for situated and contextualized therapeutic strategies, especially if we take into account that trauma and therapeutic approaches to PTSD have to acknowledge the fact that patients are very different with regard to their culture, ethnicity, lived experience, social bonding and personal history. As a consequence, therapeutic interventions show a high degree of differentiation regarding the pattern of sessions and the exposure and stimuli used to target trauma [13] . Here, life writing narratives may in fact be an important complement since they express in detail the facets of an individual's identity. Regardless of the cultural or social differences between persons suffering from PTSD, however, it has recently been pointed out that "currently available empirically supported psychotherapies for trauma survivors have a lot in common" [11] :
Commonalities of therapeutic interventions for PTSD as described by Schnyder et al. [11] :
‚
Psychoeducation offers information on the nature and course of posttraumatic stress reactions, identifies ways to cope with trauma reminders, and discusses strategies to manage distress. In trauma-focused psychotherapy, psychoeducation aims at facilitating interventions, optimizing patient cooperation, and preventing relapse. ‚ Emotion regulation and coping skills are frequently taught and trained across many therapeutic approaches. In some instances, this is done more implicitly, in others as an explicit element of the treatment.
Imaginal exposure is strongly emphasized in PE (Prolonged Exposure Therapy, NWP) and NET (Narrative Exposure Therapy, NWP). However, some form of exposure to the patients' memory of their traumatic experiences can be found in virtually all evidence-based psychotherapies for trauma-related disorders. ‚ Cognitive processing, restructuring, and/or meaning making is another element that can be found in almost all of the empirically supported psychological treatments for PTSD. Although, in the cognitive approaches, these are the most important treatment components, in other protocols, they are conceptualized as part of the integration that takes place after or during exposure. ‚ Emotions are targeted in all psychotherapies. Some predominantly tackle the patients' trauma or fear network, others focus more or equally on guilt and shame, anger, or grief and sadness. ‚ Memory processes also play an important role in treating trauma-related disorders. No matter which technical terms are used, the reorganization of memory functions and the creation of a coherent trauma narrative appear to be central goals of all trauma-focused treatments.
Especially Narrative Exposure Therapy (NET) is deeply rooted in-partly implicit-concepts of narrativity [13] . This focus on narrative in its complex dimensions, in turn, is the core concern of humanities approaches, particularly in the areas of literary studies and life writing research. In light of the fact that PTSD patients are a particularly vulnerable group with reduced resilience with regard to new traumatic events, concepts of narrativity and narratibility, delineating the boundaries of what can be narrated and what cannot, need closer attention. This seems to be a pressing issue from our point of view, since narrativity-based exposure to the traumatic memory of patients is an integral part of almost every established evidence-based therapeutic intervention for PTSD. We argue that the treatment of PTSD should be embedded in a larger contexts of applied medical humanities to fully unfold the potential of concepts of narrativity and narratibility for a better understanding of the ways in which trauma can and cannot be narrated, and for comprehending the ways in which narration constitutes (new) meaning. Thus, within the field of the humanities, studies on the structure of narrative and on the process of narrativizing a traumatic event may fruitfully complement the above-mentioned therapeutic approaches. If therapeutic interventions have focused on the processing of memory, taking into account the narrative dimension of such processing may yield even more nuanced results, since it provides the therapist with an even more nuanced narrative and linguistic repertoire originating in literary and cultural studies.
Pathophysiology and Pharmacotherapeutic Strategies
The pathophysiology of PTSD has been intensively investigated during the past years. Brain areas responsible for the perception and the processing of emotional memories, e.g., prefrontal cortex, amygdala and hippocampus revealed characteristic changes compared to healthy subjects [14] .
In addition to functional alterations, several biochemical reactions have been associated with PTSD. Stress reactions are regulated by the hormonal hypothalamic-pituitary-adrenal (HPA) axis, which is disrobed in PTSD patients. Hormonal disturbances include hypersensitive adrenaline responses, unbalanced urinary secretion of cortisol and catecholamine, decreased serotonin and dopamine levels in the brains and others [15] .
Recently, units for genetic predisposition have been found, indicating that the susceptibility for PTSD after traumatic stress may differ between individuals. The human genome contains numerous small variations, which differ from population to population and from individual to individual. They are called single nucleotide polymorphisms (SNPs). While they do not lead to phenotypically relevant changes in functional alleles, SNPs are indicative for the metabolic variability also relevant for stress response. Well-known examples of metabolic variability are life-threatening toxicities resulting from medical drugs or the consumption of certain foods [16] [17] [18] correlating with certain SNP-patterns. Not surprisingly, SNPs in hormone-related genes have been associated with PTSD, e.g., in the genes encoding gamma-aminobutyric acid (GABA), catechole-O-methyl transferase (COMT), dopamine receptor, serotonin transporter (5-HTTLPR) and others [19, 20] .
It is striking that only a small number of individuals may develop PTSD, although traumatic experiences are quite frequent among the general population. This may indicate that several factors are likely to act in concert for the outbreak of PTSD. In addition to genetic causes, epigenetic factors may play a role, and both factors might be interconnected. It is only recently that the relevance of epigenetic mechanisms has been addressed as risk factors for PTSD as they can reflect both genetic and environmental influences [21] [22] [23] . While genetic changes focus on alterations in DNA, e.g., the substitution of a specific base pair by another one as it takes place in single nucleotide polymorphisms (SNPs), epigenetic changes are related to changes in DNA methylation, histone acetylation and microRNA activity. These epigenetic changes stably determine a cell's phenotype, but can affect dynamic adaptations of the brain to stressors in a quite flexible manner.
The limbic-hypothalamic-pituitary-adrenal axis (LHPA) is the primary regulatory circuit for stress response. Psychogenic stress factors such as severe traumata can lead to epigenetic changes of genes involved in LHPA axis causing both dynamic short-term changes, but it can also have long-term consequences [24] . Evidence has been found in the past few years, that epigenetics, and specifically DNA methylation, represents a factor for susceptibility to and the progression of PTSD. Epigenetic mechanisms allow cells to rapidly respond to environmental changes and challenges by regulating gene expression.
The epigenome is highly dynamic and can be modulated learning and memory processes, which are important in the context of PTSD. Early life events (e.g., traumas during childhood affect DNA methylation patterns and subsequent gene expression profiles. Aberrations in adaptive DNA methylation profiles may increase disease susceptibility, if an individual is not able to appropriately respond to environmental demands. Epigenetic mechanisms also contribute to higher order brain functions and, hence, aberrant methylation profiles are linked to neurodevelopmental and neurodegenerative cognitive disorders, affective disorders, addictive behavior, etc. [25] .
There is a three-hit concept of vulnerability and resilience to stress-related mental disorders, which is based on gene-environment interactions during critical phases of perinatal and juvenile brain development. The three hits may be as follows: hit-1 represents a genetic predisposition, hit-2 comes from the early-life and hit-3 from the later-life environment. This concept is based on the cumulative stress hypothesis stating that the vulnerability is enhancing, if an individual cannot cope with adverse events. The three hit concept also considers the individual's predictive adaptive capacity. The latter hypotheses propose that the experience of relatively mild early-life adversity prepares for the future and promotes resilience to similar challenges in later-life, i.e., if a mismatch occurs between early and later-life experience, an individual cannot cope with it and vulnerability is enhanced [26] .
Here, we give only some examples on DNA methylation as epigenetic mechanism, since it has so far been most extensively studied for PTSD. Epigenetic investigations may serve as starting point to identify new targets for pharmaceutical and other treatments for PTSD [27] .
Yehuda et al. [28, 29] investigated cytosine methylation in the NR3C1-1F promoter of the glucocorticoid receptor gene in 122 combat veterans. Glucocorticoid receptors mediate a negative feedback of glucocorticoids (GC) in the paraventricular nucleus of the hypothalamus and anterior pituitary and therefore play a key role in the regulation of the HPA axis and the endocrine response to stress. The authors noted a lower NR3C1-1F promoter methylation status in combat veterans with PTSD as compared to combat-exposed veterans without PTSD. Furthermore, NR3C1-1F promoter methylation was inversely correlated with clinical markers and symptoms associated with PTSD. The authors concluded that NR3C1-1F promoter methylation may lead to functional neuroendocrine alterations. Early-life stress may cause epigenetic changes leading to long-lasting altered gene expression conferring an increased risk for PTSD development [30] . Methylation changes may not only last for decades in the same individual, but they may also be transmitted from generation to generation. Schafe [31, 32] reported on the transmission of PTSD to the offspring of mothers suffering from PTSD. Exposed mothers and their children had higher methylation of NR3C1 than non-exposed groups. Finally, exposed mothers showed higher methylation of CpGs located within the NR3C2 coding sequence than non-exposed mothers. Comparable results were described by Yehuda et al. [33] for FKBP5 methylation in holocaust survivors and their offspring. Hence, epigenetic modifications related to the HPA axis may be transmitted from mothers to children.
In addition to genes involved in the HPA axis, interleukins involved in immunological functions are also involved in PTSD-associated DNA methylation changes. Rusiecki et al. [34] found that the cytosine methylation of interleukins 8, 16 and 18 was reduced in subjects without PTSD compared to PTSD patients. Additionally, pre-deployment the people who later became cases had lower levels of IL18%5-mC compared with controls. Furthermore, Methylation changes were also observed in long-non-coding H19 sequences and LINE-1 repetitive DNA [35] . The relevance of these results remains to be further explored.
Epigenetic research may offers new opportunities to transcend the boundaries of psychiatry and open up avenues for interdisciplinary research. In contrast to genetics, epigenetics allows us to include environmental factors such as the social environment of an individual, which plays an important role for psychiatric disorders. Remarkably, the social environment may influence genes through epigenetic processes. Thus, epigenetic mechanisms might help explain how adverse social environments come "into the mind" and negatively affect mental health [36] . Low socioeconomic position (SEP) represents an example for this hypothesis. If SEP influences epigenetic patterns, SEP may enhance sensitivity to stress and, in turn, risk of PTSD [37] .
PTSD is not a disease restricted to human beings. Thus, investigations on the PTSD-related epigenetic changes during the evolution of life on earth are possible on the basis of genome-wide bioinformatical comparisons. Sipahi et al. [38] analyzed PTSD-related CpG dinucleotides during the descent of humans in during mammalian evolution. They demonstrated that few (7%) PTSD-associated CpG sites are unique to humans, while the vast majority of sites have deep evolutionary origins: 73% and 93% were unambiguously present in the last common ancestor of humans/orangutans and humans/chimpanzees, respectively. Genes proximal to evolved PTSD-associated CpG sites revealed significant enrichment for immune functions. It can be concluded that the human capacity to respond to trauma through stable physiologic and behavioral changes may be due to epigenetic potentials that are shared among many mammalian species.
In addition to psychological attempts to alleviate the symptoms of PTSD such as cognitive behavioral therapy to replace traumatic by less stressful thoughts, eye movement desensitization and reprocessing (EMDR), exposure therapy or stress inoculation training [39] , pharmacological treatment can partially improve disease symptoms without satisfactory cure and is often used to control an acute (and severe) aggravation of the disease. Drugs showing varying treatment success are from diverse pharmacological classes, e.g., selective serotonin reuptake inhibitors, α-adrenergic antagonists, anticonvulsants, mood stabilizers, antipsychotics, β-blockers, benzodiazepines, glucocorticoids, tricyclic antidepressants, and monoamine oxidase inhibitors [40, 41] .
Treatment of PTSDS with Traditional Medicine
As a matter of fact, psychotherapy and pharmacotherapy can reduce PTSD symptoms only to some extent and a sustainable cure still seems out of reach for many patients. Therefore, there is an urgent need for developing new treatment strategies. In this context, going beyond established strategies by looking at traditional phytotherapies with medicinal herbs and especially at TCM could offer new and effective treatment options. Anxiety and depression in general are symptoms that are probably as old as mankind. Therefore, it comes as no surprise that folk medicines all over the world have medicinal herbs in their repertoire for trauma treatment [42, 43] . To name just a few, traditional European medicine offers St. John's Wort (Hypericum perforatum), containing hypericin and hyperforin as active principles, lavender oil (Lavandula angustifolia) with its essential oils and many others. Khat leaves (Catha edulia) are chewed in North Africa and Near East. They contain the alkaloid cathinone and are used as mood stimulant. The same is true for TCM with its 5000 year-old tradition. Although PTSD does not appear as an exactly defined disease in the old Chinese textbooks, the treatment of depression and anxiety is well known in TCM [44] . Recently, a pattern differentiation for PTSD has been identified using TCM diagnosis [45] . Famous herbal remedies contain plants such as Bupleurum chinense, Paeonia lactiflora, Silybum marianum, Rumex crispus, Polygonum multiflorum, Medico sativa, Angelica sinensis, etc.
Evidence for the activity of medicinal herbs from TCM came from a clinical trial on 245 survivors of the 2008 Sichuan earthquake suffering from PTSD [46] . This clinical trial was performed according to quality criteria of Western medicine (randomized, double-blind, placebo-controlled). The authors found that a Chinese herbal formula (Xiao Tan Jie Yu Fang) significantly improved PTSD related symptoms, i.e., improvement of somatization, obsessive-compulsive behavior, depression, anxiety, hostility and sleep quality.
Another well-known treatment modality of TCM is acupuncture, i.e., the needle-induced stimulation of energy channels in the body (meridians). Acupuncture is frequently used to relieve pain, but it can also be used to treat anxiety and depression [47] . More and more reports appear in the scientific literature that acupuncture successful reduces PTSD-related symptoms [48] [49] [50] .
The strong philosophical background of TCM offers splendid opportunities for opening up dialogues with the humanities and for creating a transdisciplinary and multi-ontological framework of dealing with PTSD. Rather than the generation of theories in life sciences based on empirical inquiry and experimentation, TCM has its roots in diverse religious, social, philosophical and ethical systems, which have developed independently of TCM as medical system, but which have strongly influenced it. In this context, it has to be kept in mind that there is not one singular or monolithic TCM, but that TCM represents a heterogeneous conglomerate of different and partly even contrasting therapy practices [51] . Chinese philosophers developed theories, which redefined the basic assumptions of human life on earth. Rather than being dependent on supernatural powers in the form of spirits, demons and deities, they enfranchised human beings. The powers of life were described as qi and blood-factors residing inside the human body. Hence, the human being has power over the spirits and not vice versa. Medicine is the tool to control the flow of spiritual energy in the body. Acupuncture is the method to correct and treat disturbances of the balanced flow of life energy between the organs along invisible energy vessels called meridians. This concept of medicine is based on the liberation of the human being from nature and spirits found in nature. By contrast, phytotherapy, as another major pillar of TCM is deeply rooted in naturalistic theories. Based on shamanistic practices, the Taoists thought that evil demons intended to harm human beings and that heavenly deities have to be convinced to prevent and heal diseases. Magical practices and the use of herbal mixtures are seen here as suitable means to win the fight against disease-bringing spirits [51] .
These few sentences illustrate how tightly TCM is connected with ancient philosophical and religious beliefs. We suggest that we need to take advantage of this particular position of TCM and its location in-between philosophy on the one hand and medical practice and life sciences on the other. How could this be used as a nexus between life sciences and the humanities? This nexus becomes apparent, if one focuses on diagnostic methods commonly used in TCM. The TCM doctor tries to diagnose the diseases of patients by the following main methods: inspection of face and tongue, listening of the sound of voice and smelling, the odor of breath, inquiry of the disease history, as well as pulse diagnosis and palpation.
Whereas the patient inquiry about the disease most obviously resonates with narratives in the Western world, the stories a body can tell (e.g., color of face and tongue, weak voice, bad breathing odor, irregular pulse, etc.), stories which TCM can help us investigate, can also be understood as narrative alternatives: These stories told by the body provide interesting interfaces to the narratives investigated by literary research in Western academia. Because TCM is deeply rooted in the Chinese philosophy of human life, it is provides an ideal point of departure for approaches linking life sciences (here, the alternative life sciences model provided by TCM) and the humanities.
Even the handed-down TCM textbooks written by famous TCM scholars can be interpreted as narratives. In ancient times, many TCM doctors were under pressure to cure the diseases of their patients, and to record their success stories and favorite medications in books [51] . In this sense, these books constitute not only scientific textbooks, but also the life writing narratives of their authors.
As these descriptions demonstrate, there are a number of ways in which PTSD can be treated through TCM. So, how may we account for the fact that such treatment methods are usually absent from accounts of PTSD either in life science approaches or in documents of life writing? Within the life sciences, TCM has received less attention since treatment of PTSD has mostly focused on Western pharmacotherapy as well as talk therapy in the above mentioned framework. These established therapeutic forms can also be found in autobiographical and fictional accounts of patients suffering from PTSD. However, contrary to these approaches, our own reading seeks to recontextualize trauma narratives into a spectrum of alternative and complementary medical approaches, where alternative methods for treating PTSD are available, even if they are not widespread. Before applying this dialogic approach linking life sciences and life writing to the specific example of PTSD, it is necessary to identify core areas where such dialogues may seem particularly fruitful. These core areas are essential for interdisciplinary dialogues to occur especially since life writing spells out the existential dimension, the dimension of lived experience.
If, as approaches from the field of psychosomatic medicine make clear, traumas do not affect every individual the same way, documents or "data" from the field of life writing are essential in that they spell out precisely the individual dimension of lived experience. Even as patient narratives are of course an intrinsic part of, for instance, treatments in the field of talk therapy, specifically Narrative Exposure Therapy (NET), life writing narratives provide a larger framework (on the level of individual, collective, culturally and historically specific experience) in which these patient narratives may be inserted in order to gain a more comprehensive account of an individual patient's experience. Thus, in the US, a patient from an ethnic minority group may suffer from PTSD and may see a therapist focusing on NET. The latter's understanding of the patient's cultural background may be deepened, however, through an understanding of processes of cultural and collective victimization as they are conveyed in, for instance, ethnic autobiographies, fiction, blogs, or visual self-representation. It is at this juncture that life writing can in its turn influence treatment methods within life sciences which may ultimately change therapeutic strategies or at least create a more situated therapeutic setting for established treatment methods. The concept of "narrative" emerges as essential to the rethinking of traumatic experiences and other liminal experiences of human life.
In this context, however, a pressing question which has been widely overlooked or at least underestimated in the past is, whether psychological symptoms have their direct correlate in medical or molecular biological parameters. Is it heresy to ask the question, whether or not the success of psychotherapy might also depend on genetic predispositions? Thus, the above-mentioned focus on the cultural and social environment of the patient may not in itself be sufficient. Rather, a recent investigation found that single nucleotide polymorphisms in a gene associated with the glucocorticoid receptor (FKBP5, FK506-binding protein 51) was significantly related to the long-term effectiveness of narrative exposure therapy in 43 survivors of the rebel war in Northern Uganda [52] . This study represents another vivid example that crossing the borders between life sciences and life writing through interdisciplinary research may be a thriving and innovative topic. Moreover, to the extent that the humanities dismiss any relevance of genetic predispositions for the occurrence of PTSD, a dialogue with recent studies from the life sciences may cause them to reconsider this skepticism.
Theoretical Frameworks for Transdisciplinarity
Since the beginning of the twentieth century, biomedical and life sciences have changed our life profoundly, and there are diverse cultural responses to this development, which has in itself been perceived as a constant boundary shift [53] . Against this background, the aims of our interdisciplinary research linking life sciences and life writing are to describe interfaces between Life Sciences and Life Writing by means of the concept of "narrativity" in order -to develop a common way of speaking about liminal experiences of human life; -to provide a systematic approach to experiences at the boundaries of human life allowing interpretation and dealing with shifting boundaries of life sciences and biomedicine; and -to establish an informed exchange between life sciences and life writing, allowing for complementary interpretations of human life far beyond the borders of disciplinary thinking.
To achieve this goal, common approaches have to be established about the phenomenon of boundary experiences of human life. For this purpose, a focus on three levels of anthropological foundations of lived experience is suggested for the identification of boundary objects between life sciences and life writing.
‚
Corporeality: The reality and perception of one's own body.
‚ Capability: The set of capabilities needed for and present in all bio-psycho-social activities of life.
‚ Temporality: The phenomenological, objective and subjective structure and the course of time related to lived experience.
All three levels are deducible by biomedical explanations as well as by methods provided by humanities and cultural studies approaches for the interpretation of lived experience. Events representing existential fractures in life can be examined on the one hand by the textualizations of life narratives (autobiography, biography, diary, self-dramatization in film, video, on the internet) or, on the other hand, by the entire spectrum of biomedical interventions. The common goal is to achieve a convergence between the hitherto largely separate issues of cultural and natural sciences with the help of an improved understanding of narrative as a key concept of both natural sciences and the humanities.
The subject areas corporeality, capability and temporality do not only serve to facilitate access to experiences at the boundaries of human life, but they also to form a substantive link between disciplinary and methodologically different research fields. We will first discuss the usefulness of these concepts in developing interdisciplinary frameworks for research methodology and then go on to illustrate their application through PTSD as a specific example.
Corporeality: The body represents a "boundary concept" that reflects different epistemological conditions in relation to health and disease, in a general as well as a cross-cultural or gender-specific context. Moreover, the body can be understood as a site, where social expectations and cultural readings for the perception of human bodies meet. This perception can also be culturally conditioned. In the genre of Life Writing, therefore, basic assumptions of different medical cultures can be brought into view to illustrate possible ways of dealing with experiences at the boundaries of human life in different cultural contexts [54] . Corporeality can thus function as the missing link between life sciences and the humanities. If life writing research has often focused on the question of identity and the reshaping of identity in traumatic situations, it has also tended to neglect the corporeal dimensions of the trauma experience. For processes of healing, however, the notion of embodied experience is crucial.
At the same time, cultural studies and ecocritical approaches in the field of Life Writing assume that people are embedded in specific ecosystems, which are enriched by cultural value systems (such as the normativity of the concept of "naturalness") [5] . A critical understanding of the concept of the ecosystem both in a biological and in a cultural sense also implies ethical questions, if herbs might reveal side and toxicities on the one hand, but can be also used to alleviate the severe side effects of cytotoxic cancer chemotherapy on the other hand [55] [56] [57] [58] [59] . Such questions gain even more importance, if traditional medicine is the only available means for primary health care in rural areas of developing countries or if expensive medication for the treatment of infectious tropical diseases is not affordable for many poor people [60, 61] . However, despite all social and economic contradictions on this globe, traditional and modern medicines should not be understood as mutually exclusive health care concepts. Rather, medicinal herbs and natural compounds are a valuable and indispensable source for pharmaceutical drug development across the globe [62] . Furthermore, herbal medicines can be subjected to the scientific principles of evidence-based medicine concerning determination of clinical effectiveness and molecular mode of action investigations as any other synthetic drug [63, 64] . Thus, traditional medicine and Western life-sciences methodologies are by no means mutually exclusive.
Capabilities: Life can be understood as a narrative. A central topic to be explored in interdisciplinary research is the ability to understand the narrative dimensions of human life. However, the capability of telling a coherent story of one's life may be affected or destroyed by PTSD. An existential experience at the boundaries of human life may develop in a situation, where the experience cannot be told. The experience is located at the edge of narrativity; it leads to an aporia of textualization. This aporia-the "speechlessness" of the individual who has undergone a harrowing experience-can be psychologically occasioned (as, for instance, in PTSD) or it can be due to physical impairments (i.e., the loss of speech after a stroke). Traumatic experiences lead to posttraumatic states, where traumatized individuals are not capable of narrating their experience, neither regarding the content of this experience nor its spatially or temporally coherent form. This inability is reflected in neurobiological correlates (e.g., in the dopaminergic system) and it can be recognized by the occurrence of certain linguistic structures. Thus, a complementary view of traumatized patients may help improve therapeutic efforts in psychotherapy. This view can be provided by life writing research, because scholars trained in the method of interpreting life writing documents have explored particular forms of articulation (both verbal and non-verbal), they have been trained in analyzing and interpreting shifts in narrative perspective, and have researched the "reliability" of autobiographical narratives [65, 66] .
In this context, it is interesting to investigate the loss of the narrative self, in which the individual can obtain access to the world only by the heteronomy of the disease. Narratives arising from this problem are characterized by striking differences between external description and self-perception, which, in extreme cases, may lead to the loss of the ability to narrate.
Temporality: Temporality can be identified as the third dimension, where life sciences and humanities need to collaborate to fully capture experiences at the boundaries of human life. Among these experiences, living with chronic illness is certainly the most challenging. It is one thing to narrowly escape one's impending death; it is quite another, however, to live with the perpetual possibility of one's dying, as in chronic illnesses. In order to fully capture the experience of living with-rather than living through-an illness, interdisciplinary reconceptualizations of temporality are indispensable. Unless medical interventions take into account the psychological effects of long-term therapy and the temporality involved in the experience of chronic illness, they will stop short of realizing the full potential of therapy.
Man sees himself not only as a biological being, but at the same time he is always a historical, biographical, intellectual, social, psychological, and spiritual being. We are always set under the terms of temporality asked, and-trivial as it may sound-under the condition of finiteness. Our finiteness means that our narrative never reflects our entire surrounding in "real time", but it can only provide snapshots and apertures. Against this background, temporality is as ubiquitous as it is existential as an experience of the edge of human life. The prospect of having a disease as a lifelong companion, necessarily leads to an adaptation of the individual to the requirements and challenges posed by the disease. This experience profoundly upsets our sense of temporality. It is here that it seems essential to provide the framework for a constructive dialogue between life sciences and life writing. Medical progress has made it possible, if not to cure diseases that used to be fatal, but to enable patients to live on, even if they have to be constantly monitored. What does it mean to live with a life-threatening disease? The most liminal experience of human life-the sense that one's own death is impending-is changed from an acute and sudden experience to an experience that is seemingly perpetual. What does it mean, in other words, to live with the sense of the finiteness of one's own life as it is brought about by chronic illness? It is here that the notion of "coping" falls short of conveying a form of complexity, which is far more nuanced. Medical research can help extend patients' lives, but it cannot address the consequences that this "prolongation" of the experience of illness at the boundaries of human life will have for the patient himself. It is here that life-writing research provides an important new field, which can be translated into both medical ethics and, to a different extent, into biomedical practice.
For instance, in diseases such as diabetes mellitus, the temporal development of strategies for dealing with the disease is not only an examination of the adaptation of the individual to the disease, but it is also a negotiation of an experience at the edge of human life. This negotiation is embedded into a discourse shaped by the private (individual), the public and the medical spheres, as examples taken from the field of the perception of cancer risks and the gender-specific individual response to this risk illustrate. Here, a critical dialogue between life writing research and cultural studies on the one hand and medical practice on the other hand is once again indispensable. Cultural studies research has investigated the public representation of certain diseases and their treatments in the course of history; this research may fruitfully converge with the medical-historical investigation of these diseases. Similarly, approaches in cultural and literary studies focus on the narrative dimension of the experience of illness, including the emotional level of this experience and the concepts resulting from it. In all these areas, the temporal dimension of individual or collective boundary experiences is apparent, e.g., in the experience of chronicity, in the individual's experiencing the reduction in life expectancy, or in the stretching and compression of the perception of time. It is these considerations that we will now go on to apply to the specific case of PTSD.
PTSD as Example for Exploring Interdisciplinary Collaborations
In the case of PTSD the experience of temporality is affected in a particular way, as the patient "relives" the traumatic experience time and again as if it were being located in the present, not the past. The condition of PTSD is thus the "condemnation" of the patient to have to relive the past in the present, and of having to relive the past over and over again. Through an interdisciplinary framework, PTSD can thus be described as confusion or "jumbling" of temporalities. This jumbling of temporalities, in turn, can be explored by scholars from the humanities and the life sciences in a joint reading of trauma narratives.
For the location from which we write, the need for such interdisciplinary frameworks is particularly acute. In the German media, discussions currently abound about the suffering of veterans returning from Afghanistan, many of them not only physically impaired, but also suffering from PTSD.
PTSD suddenly seems to have come "home" to Germany, and the challenge for German society will consist in developing ways of reintegrating these veterans into society and of helping them cope with their experiences. Unless society comes up with new approaches to "treating" (in more senses than one) PTSD, it may face a substantial crisis. It is here, we hope, that collaborative research between life sciences and life writing, may be especially useful [54] . Within the field of the humanities, there is also the need for a transnational dialogue. Whereas for the US, the reality of veterans living with PTSD has long been acknowledged, this reality has only recently been addressed in Germany. Because of the Vietnam War, as well as more recent military conflicts such as Desert Storm, US society has had to develop, on a massive scale, approaches to help veterans live "good lives". Moreover, recent approaches from the field of life writing provides us with a methodology to honor and to take seriously the voices of the veterans, and to develop ways in which to help them rewrite their biographies in a way in which, the jumbled temporality brought about by PTSD notwithstanding, they will once again be able to live lives they find fulfilling.
The stories of German Afghanistan veterans point to the necessity of exploring the overlaps between trauma and life writing [67] [68] [69] . Significantly, life writing narratives stress the experience of Afghanistan as a rupture or juncture in these veterans' biographies. What all their narratives agree on is that after Afghanistan, life cannot go on as before. A new kind of temporality has to be found. This new temporality can only be achieved through a radical break with the past, the time before the soldiers went to Afghanistan. We believe that research on autobiographies-told as oral narratives, in writing, or in blogs-as a form of life writing provides an important starting point through which, in a collaboration between life writing and life sciences, therapy of PTSD can occur. To be sure, not all Afghanistan veterans suffer from PTSD, but as their biographies and autobiographical accounts indicate, they have all been affected by traumatic experiences to varying degrees. These traumatic experiences have been exacerbated by a denial of these experiences by the German public.
Since the intervention of German troops in Afghanistan as part of a peace-keeping mission has itself been highly controversial for the German public, the voices and narratives of returning soldiers have often been silenced due to this political climate. Future research between life writing and the life sciences will thus have to square two important tasks. First, it will have to collect these narratives of German veterans from Afghanistan in multiple forms: In oral narratives, in written accounts such as blogs or websites, in court testimonies, in media coverage, and, at the final end of the spectrum, also in fictional accounts such the crime novel in Brennende Kälte by Schorlau [69] . The proliferation of fictional accounts of Afghanistan veterans in crime novels or in feature films indicate that this is an issue, which concerns the zeitgeist of the German public. These fictional accounts, however, need to be "verified" and reconsidered by linking them to life writings by actual war veterans returning from Afghanistan. Moreover, there is clearly a global dimension to life writing about veterans' traumata. Thus, the French writer Olivier Morel, living in the US, has recently produced a film which captures the experience of American soldiers returning from war and suffering from PTSD [70] . There is hence a continuity between fictional accounts such as Morel's and Schorlau's, on the one hand and, on the other hand, life writing narratives about veterans affected by PTSD as they currently proliferate in German media. These accounts, dealing with veterans returning from Afghanistan and other combat zones, many of them suffering from PTSD, will pose new challenges to the humanities and to the life sciences. Treating PTDS, through both therapy and medication, will be impossible without also taking into account the stories which these veterans have to tell, the ways in which they choose to write or tell their experiences, or the extent to which they have become unable to speak about these experiences. To restore to these veterans the capability of narrative, is one of the challenges for interdisciplinary research linking life sciences and life writing.
First, these narratives need to be inserted into a corpus of narratives by patients suffering from PTSD. Second, they need to be read through medical diagnoses (including those from psychosomatic medicine and alternative and complementary medical approaches). Third, they can also be read through theoretical concepts emerging from life writing research, concepts which would enable us to comprehend more fully the dimension of narrative, the experience of having to relive the traumatic event and of being deprived of linear logic and narrative coherence, and the consequences this has for the identity of a PTSD patient.
A key lacuna, which can be located in accounts of Afghanistan war veterans is the absence of a recourse to treatment methods by alternative and complementary medicine. TCM is now also available in Germany, even as there is clearly a need for standardization and close monitoring of practitioner's medical credentials. One area which needs to be much more closely researched is the possibility of treating patients suffering from PTSD, including Afghanistan war veterans, through TCM. If such treatment were made widely available, the narratives which these veterans are able to tell may in time come to be different, as treatment methods would no longer be limited to talk therapy by and large in the mode of Narrative Exposure Therapy (NET) and Western pharmacotherapy. Such alternative treatment methods, in turn, may eventually give rise to new narratives in the field of life writing, narratives in which new forms of overcoming PTSD and of living fuller lives after returning from war are suddenly made possible.
Conclusions
In this paper, we have tried to point to the necessity for developing interdisciplinary methodologies linking the life sciences and the field of life writing, as it has become central to current humanities research. We have suggested that further research is necessary in two fields. First, interdisciplinary methodologies have to be described on the level of theory and of developing hypotheses. Second, these hypotheses then have to be verified by being brought to bear on actual case studies. These case studies, we have suggested, can also be located in life writing narratives and in autobiographical accounts, for instance, by German war veterans returning from Afghanistan. From this vantage point, we have argued, developing interdisciplinary frameworks between life sciences and life writing is not only an academic endeavor, it may also be a social necessity.
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